Using creativity theory as a heuristic device, I develop hypotheses on the relation between strategic human resource practices and a firm's capability to generate product innovations. My empirical tests in a sample of 988 Dutch firms indicate the importance of task autonomy, training and performance-based pay for generating incremental innovations. Regarding radical innovations, the results point to the importance of task autonomy and flexible working hours. The use of standby contracts is associated with significantly lower levels of innovativeness. We also find interaction effects between individual HR practices, between HR practices and firm size, and between HR practices and R&D intensity.
Organizational renewal, especially product innovation, is generally considered a core challenge for firms to survive and prosper in today's economic environment (Baumol 2004; Danneels 2002) . Despite the scholarly attention to the role of knowledge in creating a competitive advantage, only scant attention has been paid to the internal organizational structure of firms and innovation outcomes (Argyres and Silverman 2004: 930; Greve 2003: 685; Kang et al. 2007; Wiklund and Shepherd 2003) . In this paper, the relationship between the internal organization structure, more specifically a firm's strategic human resource (HR) practices, and its innovative output is explored. A major strength of this study is the theoretically informed context-embedded selection of HR practices in explaining why some firms are more innovative than others.
The goal of the present study is to complement the existing body of knowledge on HR practices with a large-scale empirical study, and at the same time contribute to the discussion on why some firms are more innovative than others. Drawing on insights from creativity theory, 2 hypotheses on the relationship between a firm's HR practices and its ability to produce innovations are developed. We are not so much trying to push the frontier on creativity research, but use it as a framework to theorize on the relationship between innovation and strategic HRM (SHRM) and empirically relate HR practices to innovation. Starting from the resource-based view (RBV) of the firm, it is argued that HRM that is strategically oriented towards the fostering of creativity promotes the ability of firms to generate (product) innovations, thereby contributing to a sustained competitive advantage. By doing so, I respond to the recent plea of Colbert (2004) to explore the creative aspects of the RBV in SHRM.
Using a sample of 988 Dutch firms, the relationship between a set of six HR practices and the fraction of radically and incrementally changed products in a firm's total sales is explored. We find that firms with decentralized organizational structures and a focus on employee empowerment, as reflected in the use of task autonomy and flexible working hours, generate more product innovations. We also find that performance-based pay and training and schooling are positively associated with incremental innovation, but not with radical innovation. For both types of innovation we find that the use of standby contracts has a negative effect. Finally, a number of these HR practices are moderated by size of the firm and its R&D intensity. In general, the findings suggest that in contrast with radical innovation, incremental innovations are relatively easier to 'organize' in the sense that by implementing certain HR practices, managers can increase a firm's incremental innovative output.
The paper proceeds as follows. In the next section the theoretical background of the study is sketched. Drawing on established insights from creativity theory and HR literature hypotheses are developed relating HR practices to a firm's innovative output. The data and methods are then described, and empirical results presented. We conclude with a discussion of the findings and suggestions for future research.
Innovation and HR Practices RBV, Contingency Approaches and HRM
The field of HR is generally perceived to consist of three broad approaches (Delery and Doty 1996) : the contingency or best fit approach (e.g. Becker and Gerhart 1996; Jackson and Schuler 1995; Lengnick-Hall and Lengnick-Hall 1988; Miles and Snow 1984) , the universalistic or best practice approach (e.g. Arthur 1994; Huselid 1995; Pfeffer 1994 Pfeffer , 1998 and the configurational approach. Whereas the best practices approach typically argues that some HR practices are always better than others and that therefore all organizations should adopt these practices (Marchington and Grugalis 2000) , contingency scholars argue that for HR practices to be effective they must be consistent with other aspects of the organization. Youndt et al. (1996) posit that these two approaches are in fact complementary. They claim that individual HR practices or bundles (consistent systems) of HR practices directly affect organizational performance. Moreover there is evidence that 'the impact of HR practices on firm performance may be further enhanced when practices are matched with the competitive requirements inherent in a firm's strategic posture' (Youndt et al., 1996: 837) . In fact, Delery and Doty (1996) label this a configurational approach, in which there should both be horizontal fit (internal consistency of HR practices) and vertical fit (congruence of HR system and other organizational characteristics).
Although in all the above approaches the human resources of a firm are presented as fundamental for a firm's competitiveness, it is especially the best practice approach in which the resource-based view (RBV) of the firm is explicitly 822 Organization Studies 29 (06) taken as a starting point (Barney 1991) . Whereas the RBV of the firm is often presented as being at odds with approaches that explicitly include contextual variables, this is not entirely true. To some extent the contingency perspective fits the RBV of the firm. As Datta et al. (2005) note, the RBV of the firm argues that the resources contribute more or less depending on a firm's competitive environment (Barney 1995) . In other words, whereas there seems to be a tendency to either use a resource-based perspective on SHRM (Colbert 2004) , or apply a contingency approach, this dichotomy is not so strict. This paper starts from a RBV of the firm, but in operationalizing our relevant HR practices we take the broader socioeconomic environment into account.
Given the general importance that strategy scholars attach to a firm's ability to innovate, it is remarkable that the literature on SHRM has hardly taken this into account (Kang et al. 2007) . Although a firm's human resources are seen as particularly important for providing a sustained competitive advantage and play an essential role in a firm's ability to be entrepreneurial (Wiklund and Shepherd 2003) , most empirical contributions have concentrated on SHRM and its effect on financial performance, turnover or productivity. To my knowledge only Shipton and colleagues have tested the relationship between HRM and innovation in a statistical study (Shipton et al. 2005 (Shipton et al. , 2006a . Though a supportive learning climate is not included in the 'classic' list of HR practices, they do find that organizational innovation is enhanced when such a climate exists.
Theorizing on HR Practices
In developing hypotheses relating HR practices to innovativeness insights from the HR literature with creativity theory are combined. Acknowledging that creativity concerns the generation of ideas and not so much the actual innovation (Unsworth 2001; Van Dijk and Van den Ende 2002) , creativity theory is a useful heuristic device to theorize on the relationship between HR practices and innovation, because HRM focused on the creative performance of employees is considered an important part of the innovative capability of firms and the resulting competitiveness (Amabile 1988) . 'Factors in the work environment, such as supervisory support and social influences resulting from group interaction, are proposed to be important antecedents to creativity' (Perry-Smith 2006: 85) . Theorizing on HR practices and innovation using creativity as a conceptual lens is also attractive, because the field of HR is often criticized for lack of theories and ad hoc measures (Colbert 2004; Delery and Doty 1996) .
Acknowledging the relatedness of this specific HRM focus and organizational learning theory, we do not explicitly aim to contribute and advance our understanding of the latter. The HR-innovation route runs through creativity theory and in a way fits the antecedents of Zollo and Winter's (2002) knowledge evolution cycle (see also Nonaka et al. 2006) . As Zollo and Winter state, the point of departure of this cycle lies in the stage where individuals and /or groups in firms respond to old problems in novel ways or new challenges on the basis of a combination of external stimuli and routines developed internally (Zollo and Winter 2002: 343) . The primary interest is not the learning process itself, but the nature of the relationship between (creativity-promoting) HR practices Beugelsdijk: Strategic Human Resource Practices and Product Innovation 823 and the extent to which firms generate product innovations. In other words, the mediating creativity effect is not tested directly, with focus placed on HR practices and innovative output.
In conceptualizing creativity we follow extant literature defining creativity as the production of novel ideas that are useful and appropriate to the situation (Unsworth 2001) . Oldham and Cummings (1996) are even more specific and perceive creativity as the product or outcome of a product development process. Based on an extensive review of the literature on creativity, 1 Oldham and Cummings (1996) concentrate on two key contextual elements that promote the creative performance of employees. These are job complexity and supervisory style, and can be found in other works as well (Amabile 1983 (Amabile , 1988 Amabile et al. 1996; Drazin et al. 1999; Kanter 1988) .
Hypothesis Development
Job complexity is associated with high levels of autonomy, skill variety, identity, significance and feedback. Complex jobs are expected to support and foster creativity, especially the proactive type. ' Creatively solving an open problem involves both scanning the environment to find a problem and defining the problem in such a way that it can be solved' (Unsworth 2001: 294) . Job complexity is directly related to human capital training as actively developing employees' knowledge and skills that are critical to new product development facilitates learning in organizations (Crossan et al. 1999; Hatch and Dyer 2004; Lau and Ngo 2004) . 'Superior learning performance comes from better human resources and from better practices to develop firm-specific human capital and deploy it to learning activities' (Hatch and Dyer 2004: 1173) . Moreover, literature on organizational commitment and human resource theory suggests that providing training facilities may create positive employee attitude and commitment (Benson et al. 2004 ). Hence, training-focused HR practices are associated with higher innovative performance.
Next to training, creativity can also be enhanced if employees are exposed to a broad range of perspectives and information, and teamwork is argued to be a fruitful mechanism to achieve this (Nonaka and Takeuchi 1995; Kang et al. 2007 ). In particular, cross-functional teams are suggested as a critical organizational design for fostering creativity and innovation (Lau and Ngo 2004: 688) . 'Heterogeneity in decision making and problem solving styles produces better decisions through the operation of a wider range of perspectives and a more thorough analysis of issues' (Richard 2000: 165) . Through experiencing variety, employees may be less inclined to resist change and new ideas and willing to at least consider their potential benefits (Shipton et al. 2006b ). Moreover, recent literature on teams suggests that teams are not only relevant for creative renewal, but are important means to compete in a dynamic environment (Gilson et al. 2005; Postrel 2002 ), a conclusion that is especially relevant for firms that wish to innovate. In sum, 'an organization with a diversity of perspectives should have more resources to draw on and should be more creative and innovative' (Richard 2000: 166) . This is important not just to promote knowledge exchange, but also because 'airing minority viewpoints improves the quality of (06) thought, performance and decision making' (Richard 2000: 165) . In terms of HRM this implies that an HR practice such as task rotation can be expected to contribute positively to a firm's innovativeness. Formally, Job complexity and supervisory style are obviously interrelated, for example regarding job autonomy and skill development. With respect to supervisory style, Oldham and Cummings write that 'supervision that is supportive of employees is expected to enhance creative achievement' (Oldham and Cummings 1996: 611) . A supportive supervisory style is associated with facilitating employee skill development and training, a concern for employees' needs and feelings and the use of voice as opposed to exit as a feedback mechanism. A controlling supervisory style on the other hand reduces intrinsic motivation and lowers creative performance. Moreover, it reduces flexibility, affecting creativity and innovation in a negative way. In terms of classical HRM terminology, supervisory style and job complexity are both related to the degree of task autonomy granted. Employee empowerment and self-discretion allow employees to address problems and opportunities that arise contemporaneously (Lepak and Snell 1999; Kang et al. 2007 ). Task autonomy and employee empowerment foster creativity and innovation and provide ground for exploratory learning (Drucker 1999) . Moreover, task autonomy allows employees to anticipate changing conditions, and this greater flexibility will be beneficial for dealing with the intrinsic uncertainty of the innovation process (Sanchez 1995; Griffin et al. 2007) . Empowering employees to make relative autonomous decisions regarding the tasks performed and the planning of these tasks increases individual task adaptivity and proactivity (Griffin et al. 2007 ). Formally, One related aspect of the relationship between employer and employee that is frequently found in the literature on HR and firm performance is the importance attached to performance-based pay systems. Although such pay systems are generally perceived to affect performance in a positive way by strengthening performance incentives, the relationship between performance-based pay and innovation may be more complex (Bloom 1999; Guthrie 2001; Shipton et al. 2005) . Whereas individual performance-based pay may contribute to proactive creativity by stimulating initiative and unprompted proposals for improvements (Lau and Ngo 2004) , this may at the same time negatively affect the contributory creativity. The willingness to help solve collective problems in which an employee is not directly involved may decrease when individual rewards are introduced. Most types of innovation require team-based approaches, and individual rewards may erode the necessary feelings of 'we-ness' crucial for knowledge exchange and innovation.
On the other hand, although individual performance-based pay systems may erode intrinsic motivation, when structured in the right way (aligning individual and organizational goals) these reward systems may be expected to affect Beugelsdijk: Strategic Human Resource Practices and Product Innovation 825 creativity in a positive way (Amabile et al. 1996; Gottschalg and Zollo 2007; Shipton et al. 2006a) . Reward systems such as gain sharing and stock ownership may motivate employees to develop norms and goals to improve the team's performance, thereby not necessarily eroding the contributory creativity (Kang et al. 2007 Given the necessity of firms to respond and adapt to changing environmental contingencies, HR scholars have emphasized the importance of flexibility. In addition to the 'internal' job flexibility of employees in terms of task autonomy and flexible working hours, flexibility is also perceived in terms of 'external' workforce flexibility. A considerable literature exists on the relationship between a firm's use of flexible labour market arrangements, HR practices and firm performance (Michie and Sheehan 2005) . Given the wave of deregulation in the 1980s and 1990s and calls for labour market flexibility in Great Britain, New Zealand and a number of European countries, this issue has particularly been explored by scholars from these countries (e.g. Michie and Sheehan 2003, UK; Kleinknecht 1998 , The Netherlands). Although the relationship between workforce flexibility and performance may be contingent on the nature of the work performed, the main finding from this literature is that flexible employment arrangements may be beneficial for the reduction of wage costs and may yield increased allocative efficiencies in the short run, but there may be clear negative effects on the long-run capability of firms to innovate. One of the reasons mentioned by Arulampalam and Booth (1998) relates to workers on flexible short-term employment contracts not (or to a lesser extent) being involved in work-related training. Davis-Blake et al. (2003) have shown that a 'blended' workforce consisting of both standard employees and nonstandard employees -with the latter referring to temporary and part-time work -has a negative effect on employer-employee relationships. They mention reduced loyalty and worsened relations between managers and employees. Hence,
Hypothesis 4: We expect a negative relationship between a firm's use of short-term employment contracts and its ability to generate product innovations.

Methodology Sample
The database has been developed on the basis of information provided by the Chamber of Commerce. Firms selected have at least five employees. The observation in the sample is at the establishment level. In order to allow for (06) generalization, the overall sample is stratified according to industry and size of the firm (with a slight overrepresentation of service firms in the health sector). The firm-specific data were obtained through face-to-face interviews. More specifically, they are based on survey questionnaires applied in person. On average, each interview lasted 60 minutes. Interviews were held during late 1999, mainly with directors (60 percent) or heads of the human resource department (19 percent). Research assistants from the Institute for Labour Studies at Tilburg University were responsible for the actual interviewing. In contrast with many HR studies in which a bias has been observed towards large multi-unit and multinational firms (Tansky and Heneman 2003) , the sample includes small and medium-sized firms. The total number of firms for which data was obtained is 988. All data relate to the year 1998. For more details regarding the exact formulation of the questions and the methodology applied, reference is made to the Institute for Labour Studies. 
Measures Innovation
The dependent variable is measured as the share of new products in total sales. In our analysis we distinguish between the fraction of radically (new for the industry) and incrementally (new for the firm) changed products in total sales. The sum of the fraction of radical and incremental innovation equals a firm's total innovation. The validity of this measure for innovation has been confirmed in the literature (Mairesse and Mohnen 2002) .
HR Practices
In choosing the set of HR practices, we build on the theoretical framework and hypotheses, and simultaneously ground the selection in existing empirical literature. The institutional environment is taken into account by not simply copying items previously identified as relevant in different, mainly Anglo-Saxon settings 3 (Boselie et al. 2001; Oliver 1997) . This leads to an initial selection of 12 HR practices, which we factor analyse to (a) test for latent structures (bundles), and (b) reduce the number of variables. Table 1 provides an overview of these 12 HR indicators, their measurement scale and references to previous contributions in which these practices were also used as distinguishing HR features. Except for the presence of cooperation with schools, all the HR practices used can be found in the extant literature (for general overviews see Becker and Gerhart 1996; Boselie et al. 2001; Ulrich 1997) .
In relating HR practices to organizational performance several techniques have been used, ranging from reliability analysis (Guthrie 2001) , cluster analysis (Arthur 1994; Ichniowski et al. 1997 ) and factor or principal components analysis (Huselid et al. 1997; Huselid 1995) . The rationale for the use of these techniques is the possibility that some HR practices may be complementary. Performing a principal components analysis on these 12 HR items results in a four-factor solution (based on the eigenvalue >1 criterion) where the first seven items cluster together and task rotation, job autonomy, % flexible working hours, percentage standby contracts and performance-based pay do not have a Table 2 .
Scale purification by performing additional factor analyses and calculation of reliability measures (Cronbach's alpha) indicates that, except for the items in bold included in factor 1, the remaining items should be included as separate variables. This implies that there is one composite factor including seven items (Cronbach's alpha = .67) related to training and schooling practices, three dummy variables indicating the presence of task rotation, job autonomy and performance-based pay systems, and two continuous measures of the fraction of employees with flexible working hours and standby contracts. These six variables are directly related to the hypotheses and are included in the regression analyses explaining the fraction of radically or incrementally new products in total sales. Note: Highest factor loadings are depicted in bold.
Control Variables
We control for both firm-specific characteristics and environment-specific or external factors that may either influence the innovativeness of a firm directly (e.g. a firm's R&D intensity), or may lead to an over-or underestimation of the relationship between HR practices and a firm's innovativeness. In total, we include 20 control variables.
Firm-Specific Controls
First we include each firm's R&D intensity, measured by the quotient of the R&D expenditures and sales. Following Batt (2002) , and Perry-Smith and Blum (2000) we also include a dummy variable if the firm is part of a larger organizational entity (e.g. a holding, or a business unit). Firms that form a unit in a larger entity may have access to more resources affecting their ability to innovate (Hansen 2002; Tsai 2001; Tsai and Ghoshal 1998) . In a similar vein we control for size of the firm, measured on a 1-6 scale reflecting different size categories (Jackson and Schuler 1995; Camison-Zornoza et al. 2004 ). The number of hierarchical levels is measured on a scale of 0-7 and is a reflection of a firm's organizational structure (Macduffie 1995; Delaney and Huselid 1996; PerrySmith and Blum 2000) . As firms that are more export-oriented may be more innovative due to competitive pressures, we control for export intensity, measured as the quotient of the foreign sales in total sales. Similar to Guthrie (2001) , we include a measure for age of the firm. Age is measured in years since foundation. Following Hoskisson et al. (2002) , we control for the ownership of the firm, by including a dummy reflecting whether the directors of the firm are also (part) owners. We also include a dummy taking the value of 1 if respondent perceives his/her firm to be active in a market characterized by competition (Perry-Smith and Blum 2000). Average adjustment period reflects the average time needed for new employees to function properly and get used to the new working environment (Macduffie 1995) . It is measured on a 1-4 scale where 1 = less than one week, and 4 = more than a year.
Another aspect of a firm's organizational structure concerns the gender structure of its employees (Perry-Smith and Blum 2000; Batt 2002 ). Gender diversity is measured by the fraction of male (or female) employees and its squared term to allow for nonlinearities. Finally, we control for a firm's wage structure. Similar to Batt (2002) , pay was measured as median monthly pay of the workforce. However, wage levels as such do not indicate whether a firm is paying high or low wages, as obviously the wage paid in a firm depends on its type of activities and the associated labour demand and supply in the industry. Therefore, an additional variable is included, reflecting a firm's median wage level relative to the industry median wage level (at SIC1 level). Hence, we include both wage level and relative wage level. The dispersion in wages is also included, (wage concentration), by including a dummy taking the value 1 if more than 70 percent of a firm's employees fall in the same wage category
Product-Specific Controls
We control for a number of product-related characteristics. First we control for the degree of product diversification, measured by the fraction of sales of the main product in the total sales, and its squared term to allow for potential nonlinearities. A high value reflects a low diversified firm. Product diversification can both be negatively and positively related to innovation (Katila 2002) . On the one hand economies of scope may enhance the innovativeness through increased opportunities to use new knowledge. On the other hand, the management of a highly diversified firm may show less commitment to long-term innovation (Hoskisson and Hitt 1988) . Second, we include type of product, by including dummies for investment good, a consumer good and a semi-manufactured good. The default category is consumer good. Finally we control for type of main clients by including dummies reflecting whether the main clients are consumers (business to consumer), other firms (business to business) or a larger organizational entity (Batt 2002) .
Industry-and Region-Specific Effects
Following Geroski's (1990) argument that firms may face different technological opportunities in different sectors, we control for industry-specific effects by including sectoral dummies on SIC 1 level. We control for location-specific effects that may affect a firm's innovative output (Audretsch and Feldman 1996; Jaffe et al. 1993 ). The regional dummies are based on the 12 Dutch provinces, corresponding with the generally accepted classification as used by the European Statistical Office (Eurostat).
Common Method and Rater Bias
In order to check for common method bias, we performed a Harmon one-factor test was performed, as described by Podsakoff and Organ (1986) . The factor analysis on all the HR practice variables and the dependent innovation measures yields five factors with an eigenvalue larger than 1 with the first factor explaining only 15 percent. No single factor accounted for the majority of the covariance, suggesting that common method variance is not responsible for the findings.
As our data are based on single respondents and it has been suggested that there may be differences between respondents with different functional backgrounds regarding HR practices (Batt 2002) , we have tested the reliability of the responses. For the full sample of 988 firms we have information on the background of the respondent. Including dummies for the different types of respondents (director, head of HR unit, employee HR unit, administrative staff, other) in our main regression in Table 4 does not yield significant results, suggesting that a rater bias is not present in our sample (results not shown but available on request).
Analysis and Results
Estimation Technique
The choice to include both innovators and non-innovators in our sample determines the estimation technique. As a significant portion of the firms does not Note: Industry and regional dummies not included. N = 988 observations. *Significant correlations (at 1% level). innovate (355 of the 988 firms reporting no innovation at all), the dependent variable takes the value of zero in a number of cases. In this case, the nonlinear Tobit procedure is required (Greene 1993; Maddala 1983) . The appendix contains the technical details.
Results
Other than the logical correlations between, for example, firm size and number of hierarchical levels (.58) and firm size and the fact that the firm is part of a larger organization (.32), all correlations between the set of control variables are below .3. As expected the correlation between size of the firm and training and schooling practices is relatively strong (.56). However, as was already shown by the principal components analysis, the correlations between the HR practices are low (all below .14), suggesting that these variables measure different aspects of the overall set of HR practices.
To estimate the impact of HR practices on a firm's innovativeness, different models were used. As shown in Table 4 , a regression is estimated including only the control variables (model 1), an equation including only the set of HR practices (model 2), a full model including controls and HR practices (model 3), a model in which each individual HR practice is regressed on innovative output including all control variables (model 4) and full models for incremental (model 5) and radical innovation (model 6).
Training and schooling is significantly positive (p < .01) in all models except when explaining radical innovation. Task rotation has a positive sign but is never significantly related to innovativeness. Job autonomy is positive and significant (at p < .05) in all models. The fraction of employees with flexible working hours is significantly positive for radical innovation but is not significantly related to incremental innovation. For performance-based pay we find the opposite result: performance-based pay is positively and significantly associated with incremental innovation, but not with radical innovation. We find strong negative and significant effects of the use of standby contracts (p < .01 except for radical innovation where p < .1). The picture that emerges from these regressions is the following: increased incremental innovation is associated with training and schooling, job autonomy, performance-based pay and a limited use of standby contracts. Radical innovation is associated with standby contracts (negatively) and job autonomy and employees' flexibility regarding working hours (both positively). In other words, where incremental innovation can be organized by incentive systems and training programmes, the best one can do to promote radical innovation is to give employees autonomy in terms of tasks and the planning of these tasks. However, to test whether these results are robust, a number of additional analyses were performed.
Robustness
We have tested the robustness of the main results in Table 4 along four dimensions. First we explore the interactions between the HR practices to test for potential complementarities (see Parker and Van Witteloostuijn 2007 In this model we run the full model including all controls and subsequently include each HR practice separately. As such we have 6 individual regressions. We do not report the results on the control variables and the log likelihood as these are based on 6 separate models. 
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Organization Studies 29 (06) we test for potential nonlinearities. Third, we take issue with the zeros in the dataset, and finally, we perform a stepwise regression. The first robustness test consists of a test of potential interaction effects between HR practices. As suggested by proponents of the configurational approach, there may be potential complementarities of certain HR practices or the effect of HR practices may be moderated by other firm characteristics. Alternatively, certain combinations of HR practices may predict innovation above and beyond their direct effects (see Shipton et al. 2006a ). Therefore, we also test whether the HR practices are moderated by size of the firm and whether the effect of R&D intensity is moderated by certain HR practices. Though we have tested for all potential interactions between the HR practices, we only report the significant ones in Table 5 for reasons of space. For incremental innovation we find that the impact of R&D intensity is positively affected by the presence of training and schooling. The interaction effect of 'training and schooling x R&D intensity' is positive and significant (p < .01), suggesting that the effectiveness of R&D can be improved by combining it with training and schooling. We also find a negative and significant (though at p < .1) interaction effect of the use of standby contracts with training and schooling, implying that the positive effect of training and schooling is negatively affected when combined with an increasing fraction of employees with standby contracts. For radical innovation we find interaction effects for size with certain HR practices and for performance-based pay with task rotation and fraction of employees with flexible working hours. More specifically, we find that -in addition to the nonsignificant effect of training and schooling in the main regression -training and schooling has a positive main effect but that its effect on radical innovation becomes smaller when firms are larger. Size also moderates the positive effects of training and schooling and the fraction of employees with flexible working hours in a negative way.
Second, we explore whether the relationship between HR practices and innovativeness contains nonlinearities. As we are limited to continuous measures, we include only the squared terms of training and schooling, percentage of employees with flexible working hours and percentage of employees with standby contracts. We find no indications of nonlinearities.
Third, we take the specific sample structure into account by taking a closer look at the zeros (the non-innovators) in the sample. Although the Tobit regression explicitly controls for this, it is useful to further explore the effect of this specific data structure. We perform an OLS on only the innovating firms (hence excluding the zeros), and second we treat the zeros as missing variables by applying a Heckman sample selection correction. Whereas one might expect the OLS to yield biased results (because we exclude the zeros), the Heckman procedure is a way to control for this. Acknowledging that the zeros are actual reported zeros and not missing observations, the Heckman procedure is nevertheless a useful complementary technique to the Tobit procedure we applied in the main regression. The OLS regression does not yield a significant effect of HR practices. To see whether this gives reasons to question our main findings or if this is the result of a biased estimation, we also perform the Heckman sample selection correction (see appendix for technical details). We find similar results for the OLS with and without Heckman correction. More importantly, we find no (06) indication of a sample selection bias because the inverse Mills ratio is insignificant (results not shown but available on request). In sum, the results suggest no sample selection problem exists and that our main findings presented in Table  4 are correct.
Finally, we perform a stepwise regression in which we start from an empty model and add variables based on their explanatory power. The results we obtain are in line with the ones reported in Table 4 , corroborating the main findings. Overall, we find full support for hypotheses 2, 3a and 4 and partial support for hypothesis 1 (no significant effect of job rotation but a positive effect for training and schooling). It should, however, be noted that differences exist between types of innovation.
Discussion and Conclusion Towards a Theoretically Informed HR-Performance Link
This paper is exploratory in the sense that as far as we know, no well-developed theoretical framework exists linking HR practices to innovation. This is remarkable as it is widely acknowledged that proper management of a firm's human resources is important for a sustained competitive advantage. The relevant literature has not answered the questions of how and which HR practices affect the capability of firms to generate innovations in a satisfactory way. In this light our finding that certain HR practices affect a firm's innovativeness is highly relevant. The results confirm the theoretical prediction that HR practices can indeed be a valuable resource for firms that wish to innovate. This paper thus extends and enhances the resource-based view of the firm and the literature on human resource management which has not adequately explained how firms can effectively use HR practices to increase their innovative output.
The field of SHRM has been criticized for its lack of a clear theoretical framework and the ad hoc measures of HR practices. In this paper we have taken issue with the criticism that the link between HR practices and performance lacks theory and is often perceived as a black box. We have selected our relevant HR practices by combining insights from creativity theory and HR literature. This is an improvement, but by doing so we have not only narrowed down the size of this black box, but also changed its nature. It is not the selection of HR practices, but the associated process of (organizational) learning, that remains implicit in this paper. As Crossan et al. (1999: 535) argue: 'It requires the capability to link human resources management, strategic management, and the management of information technology as a means to facilitate the flow of learning.' We believe that the results of this paper may provide additional building blocks to theorize on the relationship between HR practices, organizational (and individual) learning, and a firm's ability to generate new products. Recent work by Kang et al. (2007) complements this plea by embedding HR architectures in organizational learning theory: 'HRM plays a pivotal role in facilitating knowledge flows and organizational learning, mediated by social relations' (Kang et al. 2007: 5) .
Practical Implications
In general, our findings suggest that, in contrast to radical innovation, incremental innovations are relatively easier to 'organize' in the sense that, by implementing certain HR practices, managers can increase a firm's incremental innovative output. The ability to organize and manage radical innovations is much more limited to the extent that one can only offer job autonomy and flexibility in terms of working hours to promote radical innovations. Incremental innovations on the other hand are positively associated with a number of HR practices in our study. For both types of innovation we find that the use of standby contracts has a negative effect. Hence, whereas standby contracts may result in allocative efficiency and positively affect a firm's financial performance, it may at the same time negatively affect a firm's innovativeness (Arulampalam and Booth 1998) .
We find that training and schooling is positively associated with incremental and radical innovation, but that its effect on radical innovation is smaller for larger organizations. Moreover, training and schooling will have an upward effect on the impact of R&D intensity on a firm's innovativeness, suggesting that every euro spent on R&D (relative to the size of the firm) will have a larger impact on a firm's innovative output when combined with training and schooling.
We also find that performance-based pay works only for incremental innovation, and that when combined with task rotation or flexible working hours it may even have a negative effect on radical innovation. This implies that performancebased pay should be applied only by those firms pursuing incremental innovations. Moreover, given the negative moderating effect of size on performance-based pay, this implies that performance-based pay should be applied only when it is possible to measure the individual performance of employees. Flexible working hours, task rotation or large firms may complicate the ability to apply performance-based pay systems in an effective way.
Limitations and Future Research
Building on creativity research is attractive for the reasons explained above. However, acknowledging that both personal (Barron and Harrington 1981) and contextual factors drive employee creativity (Amabile 1988; Drazin et al. 1999; Oldham and Cummings 1996) , inserting creativity theory in relating HRM to innovation implies we have concentrated on the contextual factors. It was implicitly assumed that the effect of contextual variables (HRM) is homogeneous for all individuals. Recent literature on interest alignment may provide a useful route for future research in this area. In organizing creativity, the challenge is to structure the incentive system and the job routines in such a way that individual creativity transforms into organizational innovation. This process of interest alignment closely relates to motivation drivers, which are embedded in HRM systems (Gottschalg and Zollo 2007) . Moreover, the empirical results also suggest that important differences exist between HR practices and types of innovation. Hence, we think it is important to push the research frontier on types of innovation, HR practices and creativity by more elaborate theorizing. In line with Shipton et al. (2006a) it may, for example, be interesting to conceptualize HR systems in terms of their orientation towards exploration or exploitation. Empirically, there is (always) room for improvement in terms of increasing the internal validity of the measures used, especially to get 'inside' some of the categorical variables. In this case, there are three aspects of a firm's HR system that demand closer scrutiny because the data do not allow us to measure the exact character of these practices. First is job rotation. Whereas theory suggests this may promote creativity and innovation, we obtain an insignificant finding. One reason for this may be that our measure does not distinguish the nature of job rotation. Job rotation may take two forms; rotation according to functional areas allowing employees to build up ties with people with very different knowledge and perspectives from their own, or just rotation between otherwise disconnected people (e.g. Macduffie 1995) . A similar problem holds for our variable measuring task rotation. What is the nature of the rotation? In scope (i.e. how much multi-skilling?), or in degree of diversity of roles rotated? The third data problem holds for our measure of performance-based pay. Data do not allow us to distinguish between types of performance-based pay. Is it only individual, or is there a collective component? Theory suggests that different types of performance-based pay have different effects on types of creativity. Future research on the nature of output-based pay and the type of creativity is required to shed light on this important issue.
In conclusion, this article has demonstrated the importance of the use of certain HR practices for improving the innovative performance of firms, yielding important insights and practical tools for HR managers confronted with market pressure to organize innovation.
Appendix. Tobit and Heckman Sample Selection Model
Left-Censored Tobit Model
Because we have a number of firms that report no innovation at all, we have censored data. In this case a Tobit estimation is required. Algebraically, the likelihood function of a left-sided Tobit procedure looks as follows (see Greene 1993: 696): equation Maximizing L(β,α | y i …y n , x i …x n ) with respect to β and α yields maximum likelihood (ML) estimates of the impact of the explanatory and control variables on the (latent) dependent variable, and an estimate of the variance of the error term. Hence, given the characteristics x of firm i and given (the ML estimates of) the parameters β and α, the model gives us a probability distribution of the innovative performance y of firm i. For values between zero and one, this distribution mimics the normal distribution. For zero performance we have an atom in the distribution that is equal to the mass in the left tail of the normal distribution, censored at zero. The parameters β and α should be interpreted as
the contribution of the explanatory variables to the variance in the endogenous variable. These parameters report the change in the share of innovative products in sales that is to be associated with a change in the explanatory variables. Thus, a change in x i has two effects: it affects the conditional mean of innovative output and the probability that the innovative output will be positive at all. Following the ML estimates of the Tobit regression, we obtain log likelihoods for each model specification. As a consequence, there is no traditional goodness-of-fit measure such as R-squared (Greene 1993 ).
Heckman Selection Model
The Heckman selection procedure is a method to control for a sample selection bias. Assuming that the zeros in our sample are not zeros but missing observations, the OLS regression on only innovators may produce biased results. The problem in this case may be that the missing innovation data (the zeros) are not completely missing at random. The decision to innovate or not is made by individual firms. Hence, in theory the non-innovators may at least to some extent constitute a self-selected sample and not a random sample. For some firms it may be attractive not to produce innovations for a number of strategic reasons (see for example Greve 2005 on this strategic buffering). If we exclude the non-innovators, we may overestimate the innovative output of the firms in the sample. Somehow we need to take the non-innovators into account. Although this discussion does not directly apply to our sample, as we have actual zero observations and not missing observations (and therefore the Tobit technique is the proper method), it is nevertheless important to put the OLS result on the innovators into the proper perspective. The Heckman selection model takes this into account by estimating two equations. Without going into technical details on the difference between Tobit models and Heckman sample selection models, it is useful to be aware of the difference between the two estimation techniques at the intuitive level. The difference boils down to the question of how to deal with zeros in the dataset. A Tobit model is used when the dataset is censored. The assumption when using a Tobit model is that the zeros in the dataset are actually observed outcomes. A Heckman sample selection correction is applied when it is a self-selected dataset and the positive values (and the zeros for the 'missing observations') are the result of a self-selection process. The implication is that there should be theoretical reasons to predict this selection process and one should be able to articulate a well-specified choice model. In other words, in deciding between Tobit and Heckman, one should concentrate on the question of why the zeros arise. In this paper, we have chosen Tobit because the zeros are actual observations. However for reasons of robustness we have also regressed our HR practice variables on the innovativeness of only innovating firms, excluding the zeros. In this case we should apply the Heckman selection procedure.
The results indicate there is no selection bias present (the inverse Mills ratio is insignificant), reflected in similar findings for the OLS regression both with and without the Heckman control. In other words, these tests indicate that our sample does not suffer from a selectivity bias, and provide further support for our choice to apply a Tobit model.
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1 We do not wish to provide an extensive overview of the literature on creativity. We refer to Amabile (1988) , Oldham and Cummings (1996) and Unsworth (2001) for literature overviews. 2 www.tilburguniversity.nl/osa 3 For example, one typical variable included in most HR research is the degree of unionization (e.g. Guthrie 2001; Huselid 1995; Huselid et al. 1997) . Although the degree of unionization in The Netherlands is slightly lower than in the United Kingdom (25 percent versus 30 percent in 1997), there is a major difference with respect to the collective bargaining agreement coverage (CBA) in The Netherlands (over 80 percent of all employees in 1998) compared to the UK (about 30 percent in 1998). 4 We have eight wage categories in our sample: < 1900 guilders; 1901-2400; 2401-2900; 2901-3500; 3501-4400; 4401-6900; 6901-10,000; >10,000. 100 guilders equal 45 euros. The overall distribution of wages over the different categories for all firms in the sample reflects a normal distribution and is as follows: 5.38 percent, 5.32 percent, 11.53 percent, 21.93 percent, 27.35 percent, 20.48 percent, 6.43 percent and 1.4 percent. As this corresponds with the figures for the overall Dutch economy, we have no reason to believe there is a bias in our sample.
Notes
